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(57)Abstract: ^ ^ 

PROBLEM TO BE SOLVED: To decrease the number of 
resistors with short-circuit wires which are used by 

making a return to a step wherein two pieces of data are ^ 

selected so that only data of the best evaluated value 
obtained by comparing the evaluated values of all pieces 
of data with a specific value is left and repeatedly 
determining them. 

SOLUTION: Resistors R1 B with short-circuit wires are 
used as a specific number of resistors R1Bm and R1B1 
of a resistor group R1 on the side of a power terminal 
between resistor groups Rl and R2, search ranges which 
are different by the resistors RIB with the short-circuit 
wires are determined, and different pieces of data 
determining the resistance of the resistors RIB with the 
short-circuit wires within the ranges are generated. 
Those data are used and given evaluated values 
according to differences from a target output voltage 
when an output voltage Vo is obtained and the evaluated 
values are all compared with the specific value to select 

and determine two pieces of data except only the data having the best evaluated value. 
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2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The resistance group which consists of two or more resistance by which series 
connection was carried out between the transistor for an output, and one [ the output terminal 
side of this transistor, and ] power supply terminal, In the constant-voltage output circuit 
possessing the error amplifier which inputs the electrical potential difference of the 
predetermined node of this resistance group, amplifies the error voltage as compared with 
another input signal, and is outputted to said transistor Resistance of the predetermined number 
of the near resistance group of said power supply terminal of said resistance groups is 
considered as resistance with short circuit wiring. Two or more different data which determined 
that the resistance of each resistance with short circuit wiring will go into the range of texture 
**** retrieval range which is different for (1). each resistance with short circuit wiring of every 
in the resistance of this the resistance with short circuit wiring of each are created. By attaching 
an evaluation value to this each data from an error with the target output voltage when obtaining 
output voltage using this each data The step which creates two or more data with an evaluation 
value, the step which chooses two data in the data of the (2). aforementioned plurality, (3) The 
decussation permutation of the resistance of specific one or more with short circuit wiring of 
two selected data this [ . ] is carried out. The step which attaches the evaluation value same 
about the data obtained by this decussation permutation as the above, and is used as new data. 
According to a mutation probability, are retrieval within the limits of the resistance concerned, 
and one resistance of one [ at least ] data of two new data is permuted by another resistance. 
(4) . — this — The step which attaches the evaluation value same about the permuted this data 
as the above, and is used as new data, (5) — the step which leaves only the data of the 
evaluation value made superior in the evaluation value of all the data obtained until now [ . ] as 
compared with the predetermined value, and repeats return and this to the step of the above (2), 
and the resistance decision approach characterized by making it come out and determine. 
[Claim 2] The resistance decision approach according to claim 1 characterized by choosing the 
data of the evaluation value beyond a predetermined value by the high probability at the step of 
the above (2). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the resistance of the division resistance for this invention relating to the 
constant-voltage output circuit which enabled it to set up two or more output voltage which 
should be outputted alternatively, especially setting up two or more output voltage — a short 
period of time — precision — it is related with the resistance decision approach it enabled it to 
determine highly. 
[0002] 

[Description of the Prior Art] The constant-voltage output circuit (voltage regulator) 
incorporated in a semiconductor integrated circuit is constituted as shown in (a) of drawing 8 . 
As for an operational amplifier and 2. the MOS transistor of a p channel, and R1 and R2 is [ 1 ] 
resistance. When the electrical potential difference of the common node of resistance R1 and R2 
is set to Vref in this circuit, output voltage Vo is Vo=Vref (1+R1/R2). It is expressed with (1). 
[0003] Adjusting this output voltage Vo after manufacture of a semiconductor integrated circuit 
by usual is performed. Namely, resistance R1 is divided and constituted in resistance R1A and 
resistance Rlwith short circuit wiring B (two or more [ this resistance RIB / Usually ]). 
Moreover, resistance R2 is divided and constituted in resistance R2A and resistance R2B with 
short circuit wiring (two or more [ this resistance R2B / Usually ]). When determining only by 
resistance R1 A of immobilization of the reference value of output voltage Vo, and R2A and 
making that output voltage Vo higher than this reference value, laser etc. cuts short circuit 
wiring of R1 B. and the resistance of R1 is increased. When making it low. short circuit wiring of 
R2B is cut similarly, and it is adjusting so that the resistance of R2 may be increased. 
[0004] Although what is necessary is just to make the number of the above-mentioned 
resistance R1 B with short circuit wiring, and R2Bs increase in order to enable it to adjust output 
voltage Vo in the large range at this time, when this is performed without limits, increase of a 
chip area will be caused. 

[0005] then, it is shown in (b) of drawing 8 — as — resistance Rl A and R2A — two each — 
dividing — the output port of an electrical potential difference Vref — from **. or ** — 
choosing — the reference value of output voltage Vo — a coarse control — it can do — making 
— with short circuit wiring — if it enables it to tune finely by short circuit wiring disconnection 
of resistance RIB and R2B, it is avoidable that a chip area increases recklessly. 
[0006] At this time, about resistance RIB for fine tuning, and R2B, first resistance RIB by the 
side of a transistor Since it has the relation which output voltage Vo fluctuates in proportion to 
the increase and decrease so that clearly from said formula (1) When carrying out increase and 
decrease of the output voltage Vo of adjustment at a fixed rate within limits higher than a 
reference value Since the division number and each of its resistance of resistance RIB can be 
easily determined as for any of ** - ** and adjustment of the output voltage Vo can always do 
the output port of an electrical potential difference Vref in the pitch of immobilization, an 
adjustment setup of the output voltage Vo can be carried out in a high precision. 
[0007] 

[Problem(s) to be Solved by the Invention] however — since in the case of resistance R2B of 
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the earth side it has the relation which output voltage Vo fluctuates in inverse proportion to the 
increase and decrease so that clearly from said formula (1) — the case of resistance R1 B by the 
side of a transistor — differing — the electrical potential difference of hope of output voltage 
Vo by within the limits lower than a reference value — precision — it enables it to adjust highly 
— being alike — a setup of each resistance is difficult. 

[0008] if the number of partitions of this resistance R2B is enlarged — the electrical potential 
difference of to some extent hope — precision — although it becomes possible to adjust highly, 
if it does in this way, while causing said chip area increase carried out. an adjustment part 
increases and increase of test cost is caused. 

[0009] So, at the former, resistance was calculated by count in the procedure as shown below, 
and reducing the number of resistance R2Bs was performed by making precision of adjustment in 
the electrical-potential-difference range lower than a reference value into a sacrifice to some 
extent, 

[0010] (11) Two or more output voltage (lower than a reference value) of . target is set up. 

(12) The number of . resistance R2Bs is determined. 

(13) The allowable error over the target output voltage set up by (1 1) of each output voltage 
(lower than a reference value) obtained by carrying out . adjustment is set up. 

(14) The resistance of each resistance which determined the number by . (12) is set up roughly. 

(15) Each output voltage when using each resistance set up by . (14) is calculated, and an error 
with each target output voltage set up by (1 1) is computed. 

(16) Processing of (14) and (15) is repeated until the error acquired by . (15) falls within the 
range of the allowable error set up by (13). 

[001 1] For example, the point in the graph shown in dramn^^^^^ by division of resistance R2B in 
order to enable it to tune output voltage finely by unit 1% from -1% to -30% of a reference value 
0 It is necessary to calculate the number of partitions of resistance R2B, and the divided 
resistance of each resistance so that all the resistance of *♦ and * may be acquired. 
[0012] At this drawing 9 , since the reference value of output voltage Vo is made into three 
kinds, 2.4V, 3.5V. and 5.0V. output voltage must be made to be obtained by unit 1% by only that 
one group that divided resistance R2B into plurality from -1% to -30% of each reference voltage. 
[0013] As mentioned above, setting up the resistance of the resistance with [ two or more ] 
short circuit wiring which should be combined has the problem that where of the development 
cycle of a constant-voltage output circuit will delay even if it is necessary to perform the 
above-mentioned count [ long duration ] and uses a computer, and a compromise had to be 
reached at a certain amount of precision so that two or more output voltage to wish might be 
obtained in a high precision, without increasing the number of resistance R2Bs with short circuit 
wiring to be used not much. 

[0014] The technical problem of this invention has few resistance with short circuit wiring to be 
used, and it is offering the resistance decision approach of a constant-voltage output circuit of 
having enabled it to set up resistance with high precision moreover for a short time. 
[0015] 

[Means for Solving the Problem] The 1st invention for solving the above-mentioned technical 
problem The transistor for an output, The resistance group which consists of two or more 
resistance by which series connection was carried out between one power supply terminals the 
output terminal side of this transistor, In the constant-voltage output circuit possessing the 
error amplifier which inputs the electrical potential difference of the predetermined node of this 
resistance group, amplifies the error voltage as compared with another input signal, and is 
outputted to said transistor Resistance of the predetermined number of the near resistance 
group of said power supply terminal of said resistance groups is considered as resistance with 
short circuit wiring. Two or more different data which determined that the resistance of each 
resistance with short circuit wiring will go into the range of texture **** retrieval range which is 
different for (1). each resistance with short circuit wiring of every in the resistance of this the 
resistance with short circuit wiring of each are created. By attaching an evaluation value to this 
each data from an error with the target output voltage when obtaining output voltage using this 
each data The step which creates two or more data with an evaluation value, the step which 
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chooses two data in the data of the (2). aforementioned plurality, (3) The decussation 
permutation of the resistance of specific one or more with short circuit wiring of two selected 
" data this [ . ] is carried out. The step which attaches the evaluation value same about the data 
obtained by this decussation permutation as the above, and is used as new data. According to a 
mutation probability, are retrieval within the limits of the resistance concerned, and one 
resistance of one [ at least ] data of two new data is permuted by another resistance. (4) . — 
this — The step which attaches the evaluation value same about the permuted this data as the 
above, and is used as new data. (5) It constituted so that the step which leaves only the data of 
the evaluation value made superior in the evaluation value of all the data obtained until now [ . ] 
as compared with the predetermined value, and repeats return and this to the step of the above 
(2) might determine. 

[0016] In the 1st invention, the 2nd invention is the step of the above (2) and was chosen by the 
probability for the data of the evaluation value beyond a predetermined value to be expensive. 
[0017] 

[Embodiment of the Invention] In this invention, the number of partitions of the above mentioned 
resistance R2B with short circuit wiring and the resistance of the resistance of each are decided 
using the view of a genetic algorithm. Hereafter, it explains to a detail. It is the constant-voltage 
output circuit which uses drawing 1 in the explanatory view of the genetic algorithm, and uses 
drawing 2 here. In drawing 2 , resistance R2B consists of n to R2B1 - R2Bn. and series 
connection is carried out by cutting the short circuit wiring. In addition, although resistance RIB 
consists of m pieces, in this invention, it is not directly related. 

[0018] (1) The ensemble of . data ensemble creation **** and data is created. Each of this data 
calculates various output voltage using the resistance of n resistance R2Bs1 - R2Bn, and it. and 
consists of evaluation values eval based on an error with the target output voltage at the time. 
And only the numbers of arbitration are collected and let this data be a data ensemble. In 
dr awing 1 , n= 8 and the number of data are five pieces. In addition. DO is a format of data. 
[0019] First, the resistance of each of that resistance R2B1 - R2B8 is R2B11 - R2B81, and the 
evaluation value of the 1st data D1 is eval-1. As for the 2nd data D2, each of that resistance of 
the evaluation value is eval-2 in R2B12 - R2B82. As for the 3rd data D3, each of that resistance 
of the evaluation value is eval-3 in R2B13 - R2B83. Each of that resistance of the evaluation 
value is eval-4 in R2B14 - R2B84, and, as for the 5th data D5, the 4th data D4 is [ each of that 
resistance of the evaluation value ] eval-5 in R2B15 - R2B85. 

[0020] (2) Two data are chosen from . selection processing, next the data ensemble of five data 
D1-D5 at random. Here, the probability for data with a higher evaluation value to be chosen is 
made high. In drawing 1 , the data D1 and 03 of eval-1 and eval-3 are chosen for the evaluation 
value. 

[0021] (3) . decussation processing, next decussation processing which replaces the resistance 
of resistance of some data chosen by the decussation probability by (2) are performed, and new 
data are created. The resistance location and range which are made to cross here are 
determined at random. In drawin g 1 , about resistance R2B3 - R2B7. resistance R2B31 - R2B71. 
and resistance R2B33 - R2B73 are replaced, and new data DV and D3* are created. And based 
on an error with those new data D1* and the target output voltage when calculating output 
voltage using D3', new evaluation value eval-1 ' and eval-3* are attached. 

[0022] ( — four — ) . — mutation — processing — next — ( — three — ) — obtaining — having 
had — evaluation — a value — eval - one — ' — data — D — one — ' — evaluation — a value 
— eval - three — ' — data — D — three — ' — receiving — mutation — a probability — a 
part — resistance — resistance — being another — resistance — random — permuting — 
making . In drawin g 1 , resistance R2B23 of data D3' is permuted by R2B2x, and resistance 
R2B41 is permuted by R2B4x. And new evaluation value eval-3" is obtained based on an error 
with the target output voltage when calculating output voltage using the data after the 
permutation of this resistance, and this is made into new data D3." 

[0023] ( — five — ) . — selection — processing — next — the above — choosing — having — 
or — obtaining — having had — data — D — one - D — five — D — one — ' — D — three — 
* — D — three — " — evaluation — a value — a predetermined value — comparing — data 
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with a low evaluation value — canceling . In addition, in drawing 1 , since it is easy, data DV and 
D3" are made applicable to selection. It is made for the data which it is made for the high data of 
- evaluation in the original ensemble (D1-D5) to remain unconditionally, and have the same value 
not to overlap at this time. And the high data of the evaluation which remained are repeated 
from selection processing of the above (2) as a next-generation data ensemble. 
[0024] By repeating the above processing, finally data with a high evaluation value will remain, 
and the data of the division resistance for obtaining an electrical potential difference with few 
errors to a target electrical potential difference can be obtained. 

[0025] In this processing, since the evaluation value eval is acquired based on the error over the 
desired value which the convergency of count improved and was beforehand decided since it 
carried out by preparing the combination of the resistance of resistance of n ************ per 
data (the above eight pieces), the variation in a count result decreases. 

[0026] In addition, the resistance of n resistance of per data determines beforehand the range of 
the value which each takes about the 1st to the n-th resistance ( dra win g 1 R2B1 - R2B8), and 
even if it is the case where it is made to change at random by mutation processing, it is made to 
go into this range. It calculates so that it may become within the limits of **several% of that 
reference value (for example, **20%) by making 1/2 of resistance required in the case of the 
maximum adjustment width efface (for example, -30%). 1/4. 1/8. and ... into a reference value, 
but each range in this case is widely set as extent which does not overlap the range of the 
adjoining resistance, when a value is small and the range is too narrow. 

[0027] Moreover, in order to clarify differentiation of the quality of data using the average value 
of the error of the count electrical potential difference to all target electrical potential 
differences (it contains also when reference voltages differ), it is made to lower evaluation about 
the evaluation value eval so gradually that the range of with error classified and an error become 
large. 

[0028] Drawing 2 is drawing for explaining the resistance of the division resistance obtained by 
the above-mentioned technique. Vo=2.4V. and 3.5V and 5.0V are made into criteria output 
voltage. 

[0029] In the circuit of drawing 2 . if [ condition / ohm / Vref=0.6V and / R1+R2A=10000K] 
R1=7500Kohm at the time of Vo=2.4V. and R2A=2500Kohm, in order to obtain -30% of output 
voltage (Vo=1.68V). it will be set to R2B=1666.67Kohm (theoretical value). Moreover, if 
Rl=8285.71Kohm at the time of Vo=3.5V. and R2A=1714.29Kohm. it will be set to 
R2B=967.97Kohm (theoretical value) in order to obtain -30% of output voltage (Vo=2.45V). 
Furthermore, if R1=8800Kohm at the time of Vo=5.0V, and R2A=1 200Kohm. it will be set to 
R2B=620.69Kohm (theoretical value) in order to obtain -30% of output voltage (Vo=3.50V). 
[0030] Therefore, the -30% o'clock maximum resistance of resistance R2B is 1666.67Kohm. One 
fourth to the reference value of R2B8 for one half of these resistance therefore, to the 
reference value of R2B7 one eighth — the reference value of R2B6 — 1/16 — the reference 
value of R2B5 — 1/32 — the reference value of R2B4 — 1/64 to the reference value of R2B3. 
if 1/128 is made into the reference value of R2B2 and 1/256 is made into the reference value of 
R2B1 The reference value of those resistance R2Bs1 - R2B8 comes to be shown in drawing 3 . 
And when **20% of each [ these ] reference value is made into the retrieval range, the retrieval 
range also comes to be shown in drawin g 3 . In addition, this retrieval range is expanded to the 
range which does not lap with a next door in a place (for example, R2B1, R2B2) when that range 
becomes not much narrow. 

[0031] 50 different data which suit the above conditions are created, a data ensemble is 
constituted, it calculates by computer by the program which created each data beforehand about 
-1% — 30% of each output voltage in Vo=2.4. and 3.5V and 5.0V, and an evaluation value is 
attached to each data based on the error of the count electrical potential difference to the 
target electrical potential difference at that time. Although there may be two or more errors 
acquired about one data, an evaluation value is attached based on the average with error. 
[0032] Selection processing, decussation processing, mutation processing, and selection 
processing are performed by the technique shown in drawin g 1 . and it is made only for data with 
an evaluation value higher than a predetermined value to remain in the next generation 
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henceforth. It is better for becoming below a number with the data which remain, although this 
predetermined value may be made high one by one to avoid. Moreover, even if it repeats 
predetermined time, when the change more than predetermined does not appear, a mutation 
probability is enlarged and an accidental change is aimed at. 

[0033] The resistance (decision value) of resistance R2B1 obtained as data with the highest 
evaluation value by the above algorithms - R2B8 was shown in the lower berth of drawing 3 , 
[0034] Prawiiig_4 is drawing showing each value which calculated -1% — 30% of output voltage at 
the time of criteria output voltage Vo=2.4V at the time of using this decision value. About each 
output voltage Vo, O mark is put on the resistance used of division resistance R2B1 - R2Bs8. 
The error does not almost exist between the desired value of output voltage Vo, and program 
calculated value between the desired value of resistance R2 (=R2 A+R2B). and program 
calculated value. 

[0035] Drawing 5 is drawing showing each value which calculated -1% — 30% of output voltage at 
the time of criteria output voltage Vo=3.5V at the time of using this decision value. Here, the 
error does not almost exist between the desired value of output voltage Vo, and program 
calculated value between the desired value of resistance R2, and program calculated value. 
[0036] Drawing 6 is drawing showing each value which calculated -1% — 30% of output voltage at 
the time of criteria output voltage Vo=5.0V at the time of using this decision value. Here, the 
error does not almost exist between the desired value of output voltage Vo, and program 
calculated value between the desired value of resistance R2 (=R2 A+R2B). and program 
calculated value. 

[0037] Drawmg.! compares 0 - 0.05% of range, 0.06 - 0.10% of range, 0.11 - 0.15% of range, 0.16 
- 0,20% of range. 0.21 - 0.25% of range. 0.26 - 0.30% of range, and 0.31% or more of range about 
the number of the errors of the time of deciding the resistance of resistance R2B1 - R2B8 with 
the conventional manual, and the output voltage Vo when deciding by the technique of the 
hereditary program of this invention. The number of relevance in the range of with error where 
the direction in the case of being based on this invention is big has decreased. In addition, it can 
also consider as the evaluation value which described above distinction of the range of this 
error. 

[0038] In addition, in the above, mutation processing may be similarly performed about data D1' 
only to data D3' in drawing 1 . Moreover, in the circuit of dxawing 2 , although resistance is 
connected between an output terminal and Touch-down VSS, even when connecting between 
power sources VDD, it can determine similarly. 
[0039] 

[Effect of the Invention] As mentioned above, since the resistance is determined that resistance 
with a precision high about each resistance will remain by the genetic algorithm according to this 
invention, compared with the case where the resistance is determined, there is an advantage 
that highly precise resistance can be determined for a short period of time, changing and 
applying a trial-and-error method to resistance each time. 
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[Claim 1] 

In the constant-voltage output circuit possessing the resistance group which consists of 
two or more resistance by which series connection was carried out between the transistor 
for an output, and one [ the output terminal side of this transistor, and ] power supply 
terminal, and the error amplifier which inputs the electrical potential difference of the 
predetermined node of this resistance group, amplifies the error voltage as compared with 
another input signal, and is outputted to said transistor, 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the genetic algorithm of this invention. 

[Drawing 2] It is the circuit diagram of the constant-voltage output circuit which applies this 

invention. 

[Drawing 3] It is the explanatory view of the resistance determined by the genetic algorithm of 
this invention. 

[ Drawin g 4] When criteria output voltage is 2.4V and the resistance determined by drawing 3 is 
used, it is the explanatory view showing each value. 

[Drawing 5] When criteria output voltage is 3.5V and the resistance determined by drawing 3 is 
used, it is the explanatory view showing each value. 

[Drawing 6] When criteria output voltage is 5.0V and the resistance determined by drawing 3 is 
used, it is the explanatory view showing each value. 

[PxawLQg Zl It is a comparison explanatory view at the error in the case of being based on the 

case where it is based on this invention, and the conventional manual. 

[ Drawin g 8] It is the circuit diagram of a constant-voltage output circuit. 

[Dra win g 9] It is the property Fig. of the resistance value change of resistance R2B when 

changing three sorts of criteria output voltage -1% to -30%. 
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